The effect of statins on high-risk atherosclerotic plaque associated with low endothelial shear stress.
Low endothelial shear stress (ESS) plays an important role in the progression and severity of atherosclerotic lesions. As 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins) appear to stabilize plaque, it would be valuable to understand how statins affect the nature of lesions in the proatherogenic and proinflammatory environment of low ESS and the effect of statins on that atherosclerotic process. The purpose of this review is to summarize the relationship among low ESS, high-risk plaque and statins. Low ESS is a critically important determinant of plaque development and progression to high-risk plaques with large necrotic lipid core, intensive inflammation and thin fibrous cap. In addition to the proatherogenic phenotypic switching in areas of low ESS, local LDL cholesterol concentrations are also increased in areas of low ESS, which exacerbates the local atherogenic process. In experimental models, statins appear to reduce the inflammation in lesions associated with low ESS and reduce the atherosclerotic phenotype even in these high-risk prone vascular areas. The relationship between low ESS and statins has not been fully investigated, but the available data underscore the vasculoprotective effect of statins. Understanding the mechanisms whereby statins reduce the atherogenic and inflammatory phenotype resulting from a low ESS environment would provide new insights to design strategies to prevent regional formation of high-risk, inflamed plaques likely to rupture and cause an adverse clinical event.